Glucocorticoids modulate beta-adrenoceptor subtypes and adenylate cyclase in brown fat.
Thermogenesis in brown adipose tissue (BAT) serves as a regulator of body temperature and weight maintenance. Thermogenesis can be stimulated by catecholamine activation of adenylate cyclase through the beta-adrenergic receptor. Glucocorticoids potentiate the action of catecholamines in some tissues by increasing the expression of beta-adrenergic receptors. Paradoxically, glucocorticoids suppress and adrenalectomy enhances BAT thermogenesis. To further study the reasons for this discrepancy, we assessed the effects of methylprednisolone administration, adrenalectomy, and adrenalectomy with corticosterone replacement on adenylate cyclase activity in BAT and on beta-adrenergic receptor density in lungs and BAT of rats. In lungs, the density of the beta 2-adrenergic receptor subtype increases after methylprednisolone administration and decreases after adrenalectomy. There was no change in BAT receptor density, but isoproterenol-, NaF-, and forskolin-stimulated adenylate cyclase activity was reduced by 20-35% after methylprednisolone treatment. There was a two- to threefold increase in adenylate cyclase activity after adrenalectomy, which was reversed by corticosterone administration. These data suggest that one mechanism by which glucocorticoids regulate BAT thermogenesis is by modulating the beta-adrenergic pathway at the level of adenylate cyclase activation.